Magnesium diboride (MgB 2 , Alfa Aesar) and ammonium chloride (NH 4 Cl, Sigma Aldrich) were used as received. In a typical experiment, MgB 2 (0.1840 g) and NH 4 Cl (1.2840 g) were ground together into a homogeneous mixture in a glove box and then transferred into a boron nitride crucible. The reaction was carried out in a tube furnace with a fused quartz tube (50 mm inside and 55 mm outside diameter). The quartz tube was evacuated 3 times and filled with Ar in between. Subsequently, the mixture was treated under ammonia at varied temperatures from 450−1050 °C for 2h. A high flow rate of 200 sccm was used to prevent the formation of solid products that may cause blockage. After the reaction, the furnace was naturally cooled down to room temperature. The product was washed with 1 M hydrochloride acid and deionized (DI) water, dried at 80 °C overnight, and then collected for further characterizations.
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Characterization
X-ray powder diffraction (XRD) patterns were obtained on a GBC MMA (Cu Kα, λ = 0.15406 nm). Fourier transform infrared (FTIR) spectra were collected using a Shimadzu FTIR Prestige-21. Raman spectra were obtained at room temperature using a Horiba JobinYvon/LabRAM HR8000 with a laser source at 632.8 nm. X-ray photoelectron spectroscopy analysis (XPS, PHOIBOS 100 hemispherical analyser SPECSGmbH) was carried out at the energy of 486.6 eV. High resolution transmission electron microscope 
